High frequency, in situ global observations of HCFC-22 (CHClF 2 ), HCFC-141b (CH 3 CCl 2 F), 19 HCFC-142b (CH 3 CClF 2 ) and HCFC-124 (CHClFCF 3 ) and their main HFC replacements HFC-134a 20 (CH 2 FCF 3 ), HFC-125 (CHF 2 CF 3 ), HFC-143a (CH 3 CF 3 ), and HFC-32 (CH 2 F 2 ) have been used to 21 determine their changing global growth rates and emissions in response to the Montreal Protocol and its 22 recent amendments. The 2007 adjustment to the Montreal Protocol required the accelerated phase-out of 23 HCFCs with global production and consumption capped in 2013, to mitigate their environmental impact 24 as both ozone depleting substances and important greenhouse gases. We find that this change has 25 coincided with a reduction in global emissions of the four HCFCs with aggregated global emissions in 26 2015 of 444 ± 75 Gg/yr, in CO 2 equivalent units (CO 2 e) 0.75 ± 0.1 Gt/yr, compared with 483 ± 70 Gg/yr 27 (0.82 ± 0.1 Gt/yr CO 2 e) in 2010. (All quoted uncertainties in this paper are 1 sigma). About 80% of the 28 total HCFC atmospheric burden in 2015 is HCFC-22, where global HCFC emissions appear to have been 29 relatively constant in spite of the 2013 cap on global production and consumption. We attribute this to a 30 probable increase in production and consumption of HCFC-22 in Montreal Protocol Article 5 31 (developing) countries and the continuing release of HCFC-22 from the large banks which dominate 32 HCFC global emissions. Conversely, the four HFCs all show increasing annual growth rates with 33 aggregated global HFCs emissions in 2015 of 329 ± 70 Gg/yr (0.65 ± 0.12 Gt/yr CO 2 e) compared to 34
Introduction

41
Hydrochlorofluorocarbons (HCFCs) were introduced between the 1940s and 1980s as alternatives to global emissions of HFC-152a (CH 3 CHF 2 ) using the same modelling methods discussed in this paper 70 (Simmonds et al., 2015) . 71 The Ozone Depletion Potential (ODP), Global Warming Potential (GWP) and atmospheric 72 lifetimes of these eight compounds are listed in Table 1 . 73 The estimated accuracy of the calibration scale for the various HCFCs and HFCs is reported 168 below and a more detailed discussion of the measurement technique and calibration procedure have been 169 reported elsewhere (Miller et al., 2008; O'Doherty et al., 2009; Mühle et al., 2010 Based on the output from the 12-box model, into which AGAGE observations had been 228 assimilated, Figure 1 illustrates the global mean mole fractions for the four HCFCs and the four HFCs, 229 (the model output was used for "gap-filling" purposes). Figure 2 shows the average annual growth rates. Atmos. Chem. Phys. Discuss., doi:10.5194/acp-2016 -977, 2016 Manuscript under review for journal Atmos. Chem. Phys. In Even though global production and consumption of HCFCs in Article 5 countries was capped in 
